This paper investigates the risk and return relations of the turnover ratio of trading and capital structure based portfolios, which include the Nikkei 225 firms in Japan. The findings derived from our investigations are summarized as follows. First, portfolio risk is statistically significantly reduced in our lowest debt ratio and lowest turnover portfolio; second, portfolio risk statistically significantly increases in our highest debt ratio and highest turnover portfolio. Third, although risks of portfolios change in accordance with the levels of debt ratios and turnover ratios, these risks are not rewarded with higher returns as Sharpe ratios are not statistically different in our different risk portfolios. Finally, from the viewpoint of time-series analysis, time-varying risk of each portfolio is not clearly priced in stock markets, either.
Introduction
Portfolio risk measured by the standard deviation, namely, the volatility of portfolio should be rewarded in the world of standard finance. This paper focuses on two risk sources that may raise the volatility of portfolio; the first is the firm's capital structure. Modigliani and Miller (1958) insisted in their famous paper that firms which have higher debt ratios are generally required higher stock returns. In addition, they expressed the firm's debt ratio as the financial risk of the firm, thus higher debt ratio portfolios should have higher volatility according to their theory. In addition to the debt ratio, we also focus on the firm's turnover ratio of trading in this paper. Generally, higher turnover stocks shall have higher market impacts from larger trading volumes. Hence it is natural to consider that higher turnover ratio portfolios have higher volatility. However, are these risks of higher volatility priced in stock markets?
As for the studies investigated the risk-return tradeoff of stocks, there are many US researches such as Campbell and Hentschel (1992) , Lundblad (2007) , Nelson (1991) , and Glosten et al. (1993) . However, as far as we know, there exists little empirical study that tested the risk-return tradeoff of stock portfolios by focusing on these two factors of capital structure and turnover ratio simultaneously by using the Japanese data.
Based on these research backgrounds, the objective of this paper is to empirically test whether risks associated with corporate capital structures and turnover ratios are rewarded with higher returns for the firms in the Nikkei 225 stock index in Japan. The contributions of this study are as follows. First, we find that 1) portfolio risk is reduced in our lowest debt ratio and lowest turnover portfolio. Second, we also find that 2) portfolio risk increases in our highest debt ratio and highest turnover portfolio. Third, our investigations reveal that 3) although risks change gradually as the levels of debt ratios and turnover ratios of portfolios increase, these risks are not rewarded with higher returns. This is understood from the evidence that the Sharpe ratios are not statistically different in our different portfolios sorted by debt ratios and turnover ratios. Fourth, 4) from the viewpoint of time-series analysis, again, risks of our various portfolios are not clearly priced in stock markets. The rest of the paper is organized as follows. Section 2 describes our data and research design, Sections 3 to 5 explain our empirical results, and Section 6 summarizes the paper.
Data and Research Design
First is regarding our data. We utilize the data of the firms included in the Nikkei 225 stock index in Japan. All data are supplied by the Quick Corp. More specifically, we are interested in all firms in the Nikkei 225; however, the data of the characteristic information of turnover ratios and capital structure, which are needed for our portfolio constructions, are not obtained for all 225 firms. Thus our full sample data are 172 firms in cross-section, 26 years in time-series, and these firms are included in the Nikkei 225 at the end of the fiscal year of 2011. More exactly, the sample period is from the fiscal year of 1986 to 2011.
Next is regarding our portfolio construction procedures: using the data explained above, we constructed four kinds of turnover and capital structure sorting portfolios by following procedures. To construct our first six portfolios, 1) we first divided our full sample into two turnover groups, namely, low and high turnover firms. We then divided these two portfolios into three capital structure portfolios, namely, low, middle, and high debt ratio portfolios, respectively. We repeated this procedure each year and recorded the next fiscal year's returns of these six portfolios. We note that 'capital structure' here denotes the corporate debt ratios, which are measured by total book-value debt divided by total book-value assets, and 'turnover' here means the corporate turnover ratios of trading, which are measured by the (yen) trading volumes during the final month of the fiscal year divided by the (yen) corporate market values at the end of the fiscal year.
Next, to construct our second six portfolios, 2) we first divided our full sample into two capital structure groups, namely, low and high debt ratio firms. We then divided these two portfolios into three turnover portfolios, namely, low, middle, and high turnover portfolios, respectively. We repeated this procedure each year and recorded the next fiscal year's returns of these six portfolios.
Further, for our third six portfolios, 3) we divided our full sample into six turnover groups, namely, the lowest turnover firms, the second lowest turnover firms, and so on. We repeated this procedure each year and recorded the next fiscal year's returns of these six portfolios.
Moreover, for our final six portfolios, 4) we divided our full sample into six capital structure groups, namely, the lowest debt ratio firms, the second lowest debt ratio firms, and so on. We repeated this procedure each year and recorded the next fiscal year's returns of these six portfolios.
In order to survey the data characteristics of our full sample, we display the time-series and descriptive statistics for three variables: capital structure, turnover ratio, and one-year future return as to the Nikkei 225 firms in Table  1 . We note that regarding our full sample, historical average of returns is 6.7672 and the standard deviation of historical returns is 25.4727.
As for the next step, we test the equality of returns and variances of our four kinds of six portfolios and those of our full sample data. After that, we examine the equality of the Sharp ratios of our four kinds of six portfolios and that of our full sample data. Finally, from the time-series viewpoint, using the GARCH-in-mean model, we test whether volatilities of our four kinds of six portfolios are priced or not in equity markets.
Risk and Return Characteristics
This section examines the equality of the risks and returns of our various portfolios and those of our full sample data. Table 2 firstly shows the equally-weighted averages of the one-year future stock returns of the firms in the six portfolios sorted firstly by the firms' turnovers and secondly by their capital structures. In this table, Welch's t denotes the t-statistic for the Welch's test and its null hypothesis is that the average return of each portfolio equals to that of our full sample, 6.7672 (displayed in Table 1 ). While the alternative hypothesis is that the average return of each portfolio does not equal to that of our full sample. According to the t-statistics for our Welch's tests in Table 2 , we understand that the returns of all six portfolios are not statistically significantly different from the full sample's return.
Further, F-statistic in Table 2 is for testing the null hypothesis that the variance of each portfolio and that of our full sample (648.8584 (squared value of 25.4727 in Table 1 )) are equal. While the alternative hypothesis is that the variance of each portfolio and that of our full sample are not equal. In this test, the variance of our low turnover and low debt ratio portfolio is statistically significantly lower than that of our full sample and the variance of our high turnover and high debt ratio portfolio is statistically significantly higher than that of our full sample.
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Journal of Management and Sustainability Vol. 4, No. 1; 2014 Panel A. Six portfolios of two levels of turnover and three levels of capital structure Panel B. Six portfolios of two levels of capital structure and three levels of turnover Moreover, Table 4 displays the results of similar analyses for our only turnover sorting six portfolios. According to the results in Table 4 , all portfolio returns are not statistically significantly different from our full sample's return. While as to the variance, in the highest turnover portfolio, it is statistically significantly higher than that of our full sample. In addition, Table 5 exhibits the results of similar analyses for our only debt ratio sorting six portfolios. The results in Table 5 demonstrate that again, the returns of all portfolios are not statistically significantly different from our full sample's return. While regarding the variance, in the highest debt ratio portfolio, it is statistically significantly higher than that of our full sample.
To sum up, in general, the risk is reduced in lower turnover and lower capital structure portfolios; while the risk increases in higher turnover and higher capital structure portfolios. However, the returns are not statistically significantly different even if the turnovers and capital structures in portfolios are altered.
Further, viewing the states of risk-return tradeoff in various portfolios is also interesting. Figure 1 displays the risk-return relationship of various portfolios in four graphs. First, Panels A and B of Figure 1 demonstrate that, although roughly, risks of portfolios gradually increase as the levels of turnovers and debt ratios in portfolios rise. However, returns of portfolios do not necessarily increase as the levels of turnover and debt ratio in portfolios go up. Furthermore, we can view the clearer tendency of risk characteristics of two kinds of portfolios shown in Panels C and D of Figure 1 . More concretely, with regard to returns, not so clear tendency is observed again as before; however, the risks of the only turnover sorting portfolios clearly increase as the levels of turnover ratio rise (Panel C). Similarly, the risks of the only capital structure sorting portfolios clearly rise as the levels of debt ratios increase (Panel D).
As above, the clear positive connection between debt ratios and stock return volatilities and the clear positive linkage between turnover ratios and stock return volatilities can be recognized. However, as far as the firms in the Nikkei 225, higher volatilities associated with these two factors, debt ratio and turnover ratio, are not statistically significantly rewarded with higher returns as seen in the results in Tables 2 to 5 . however, characteristic information of corporate turnover ratio and capital structure is not obtained for all 225 firms. Thus our full sample data are 26 years in time-series, 172 firms in cross-section, and these firms are included in the Nikkei 225 at the end of the fiscal year of 2011.
In the table, 'CS' denotes the capital structures, which are measured by total book-value debt divided by total book-value assets, and 'TO' denotes the turnover ratios, which are measured by the (yen) trading volumes during the final month of the fiscal year divided by the (yen)
corporate market values at the end of the fiscal year. Further, 'Sharpe ratio' in this results are derived by using the GARCH-in-mean (1,1) model for the portfolios of firms included in the Nikkei 225 for the fiscal year from 1986 to 2011. More concretely, we are interested in all firms included in the Nikkei 225 index; however, characteristic information of corporate turnover and capital structure is not obtained for all 225 firms. Thus our full sample data are 26 years in time-series, 172 firms in cross section, and these firms are included in the Nikkei 225 at the end of the fiscal year of 2011. In the table, 'CS' denotes the capital structures, which are measured by total book-value debt divided by total book-value assets and 'TO' denotes the turnover ratios, which are measured by the (yen) trading volumes during the final month of the fiscal year divided by the (yen) corporate market values at the end of the fiscal year. Further, the values of the row of the 'GARCH-in-mean (1,1)' display the coefficient values estimated from the GARCH-in-mean
(1,1) model. Our GARCH-in-mean (1,1) model in this analysis includes the conditional standard deviation in its return equation. Furthermore, the values of the row of the 'p-value' under the 'GARCH-in-mean' display the p-values which show the statistical significance of the coefficients from the GARCH-in-mean (1,1) model. In our estimation, we used the heteroskedasticity consistent covariance by Bollerslev and Wooldridge (1992) . Furthermore, *** denotes the statistical significance of the coefficients at the 1% level, ** denotes the statistical significance of the coefficients at the 5% level, and * denotes the statistical significance of the coefficients at the 10% level, respectively.
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